A characterization of the congruence lattice of a modular palgebra in terms of congruence pairs is given.
It is known that there can be assigned to every distributive lattice with pseudocomplementation (= distributive p-algebra) L a Boolean algebra B(L) and a distributive lattice 7>(L) with 1 (see [1] or [3] ). Moreover, every congruence 9 on L can be represented as a congruence pair (#,,92) for suitable 9X G CÍBÍL)) and 92 G C(7>(L)). G. Grätzer in his book [1] set a task (Problem 57): "Let B be a Boolean lattice, let D be a distributive lattice with unit, and let A be a sublattice of C(P) X C(T>). Under what conditions does there exist a distributive lattice with pseudocomplementation L such that P(L) = B, 7)(L) = D, and A consists of all congruence pairs of L?"
In this note we shall give an answer to this problem (Corollary 1 to Theorem 1). In fact we prove more. We shall describe the lattice of all congruence pairs of a modular p-algebra (Theorem 1). Theorem 2 shows that all conditions occurring in Theorem 1 are mutually independent.
Preliminaries. A universal algebra (L; V, A,* ,0,1> of type <2,2,1,0,0) is called a modular idistributive) p-algebra iff (L; V, A,0,1) is a bounded modular (distributive) lattice such that for every a G L the element a* is the pseudocomplement of a, i.e. x < a* iff a A x = 0. The standard results onpalgebras can be found in [1] .
Let L he a modular p-algebra. Define the set P(L) = {x G L: x = x**} of closed elements. <5(L); V, A,* ,0,1), where a V b = (a* Ab*)*, forms a Boolean algebra. Another significant subset of a modular p-algebra L is the set of dense elements DÍL) = {x G L:
For an arbitrary lattice L, the set F{L) of all filters of L ordered under set inclusion is a lattice. It is known that P(L) is modular (distributive) iff L is modular (distributive).
For a modular p-algebra L consider the map (piL): ¿?(L) -* FÍDÍL)) defined in the following way:
Let 9 be a congruence on a modular p-algebra L. Denote by 9B and 0O the restriction of 9 to 5(7) and 7)(L), respectively. It is easy to see that i9B,9D) G CiBiL))xCiDiL)).
An arbitrary pair (9X,92) G C(B(L)) X C(Z)(L)) will be called a congruence pair if a G .6(7.), m G £>(L), w > a, and a = 1 (0,) imply that u = 1 (02).
In [4, Theorem 11 ] the following result has been proved.
Theorem A. Let L be a modular p-algebra. Then every congruence 9 of L determines a congruence pair i9B,9D). Conversely, every congruence pair i9x,92) uniquely determines a congruence 9 on L with 9B = 9X and 9D = 92 by the following rule:
x m yi9) iff (i) x* m y*i9x) and (ii) xV/^yV y* (92).
In Before stating the following corollary we need two more concepts. A modular (distributive) p-algebra is said to be a modular S-algebra iStone algebra) if it satisfies the identity x* V x" = 1. It is easy to check that conditions (i), (ii), (iv) and (iv') hold but (iii) and (iii') do not. Conditions (i)-(iii) and (iii') are satisfied, but (iv) and (iv') are not.
